Mahler and Schechter (2) reported conditions for the onset of convection during the absorption of sulfur dioxide into water. Absorption was initiated by suddenly increasing the partial pressure of sulfur dioxide above the water by 6 in. Hg. Once equilibrium had been obtained, the experi-· ment was rerun by increasing the partial pressure as before.
In this manner the sulfur dioxide concentration in the bulk aqueous phase at the start of absorption was increased stepwise from zero to that corresponding to equilibrium with 30 in.
Hg partial pressure of sulfur dioxide in the vapor.
The convection which was observed some time later had been previously identified as density-driven by Blair corresponding to the density-driven convection initiation was midway between free surface (Rae = 100) and rigid surface (Rae = 300) predictions. Analysis of these results led Mahler and Schechter to the conclusion that the "pure"
water surface was contaminated and h ad more rigidity than the sulfurous acid surface which by comparison was not con taminated.
Marangoni effects in this system, if present, could tend to stabilize the unstable density profile and increase the observed c.ri tical Rayleigh number, as long as the liquid surface tension decreases with increasing sulfur dioxide content. This is because the convection will bring bulk liquid to the surface and increase the surface tension locally where the bulk liquid a~rives. From thermodynamic considerations, systems will move or, in this case, resist motion so as to lower the total surface energy.
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Surface tension Versus composition data for sulfurous acid
were measured in our laboratories using a duNouy ring tensiometer. The results are shown in Fig. 1 . A special apparatus was designed to enclose the sulfur dioxide vapor so that it was . in equilibrium with the aqueous phase. A close-fitting hole in the lid above the vapor permitted the tenmometer ring support to move freely, while limiting the escape of sulfur dioxide gas.
The measurements were very sensitive to the cleanliness of the apparatus and solution. When the apparatus had been cleaned many times and the equilibration time was only a few minutes before the measurement, the results were higher than those with the vessel cleansed once and an equilibration time of half an hour. The surface tension measurements for the "clean" system agree well with that determined by the jet method (~).
The difference in surface tension between the clean and aged surfaces can be attributed to contamination of the aqueous system which was probably brought about by self-soiling (~).
The sulfur dioxide content in the aqueous solution was determined by a standard titration method (9) .
Mahler and Schechter reported that the measured surface tension of sulfurous acid solution in equilibrium with 6 in. Hg partial pressure of sulfur dioxide in their experiments was 61 dyne/em A similar theory for time-dependent profiles has not yet been
'. --'-----
